Epigenetic analyses and the distribution of repetitive DNA and resistance genes reveal the complexity of common bean (Phaseolus vulgaris L., Fabaceae) heterochromatin.
The common bean (Phaseolus vulgaris L.) is the main representative of its genus and one of most important sources of proteins in African and Latin American countries. Although it is a species with a small genome, its pericentromeric and subtelomeric heterochromatin fractions are interspersed with single-copy sequences and active genes, suggesting a less compartmentalized genome organization. The present study characterized its chromatin fractions, associating the distribution of repetitive sequences and resistance genes with histone and DNA epigenetic modifications with and without biotic stress. Immunostaining with H3K4me3 and H4K5ac were generally associated with euchromatic regions, whereas H3K9me2, H3K27me1, and 5mC preferentially labeled the pericentromeric heterochromatin. The 45S rDNA and centromeric DNA sequences were hypomethylated as were most of the terminal heterochromatic blocks. The largest of them, which is associated with resistance genes, was also hypomethylated after the plants were infected with virulent and avirulent strains of the fungus Colletotrichum lindemuthianum, suggesting no correlation with control of resistance gene expression. The results highlighted the differences between subtelomeric and pericentromeric heterochromatin as well as variation within the pericentromeric heterochromatin.